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Answer only TEN (10) questions.
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Student may answer the questions either in English or Bahasa Malaysia-
Pelajar boleh menjawab soalsn dalam Bahasa Inggeris atau Bahasa Malaysia'
Each questions must begin from a new page.





Casting process basically involves pouring molten metal into a mold, cooling and
removing the metal from the mold. Important considerations in casting operations
involves the flow of the molten metal into the mold cavity, the solidification and
cooling of the metal in the mold, and the influence of the fype of mold material.
With these considerations in mind in designing and carrying out metal casting
process:
Proses penuangan biasanya melibatkan penuangan logam lebur ke dalam acuan,
penyejukan dan pemindahan logam daripada acuan. Pertimbangan penting yang
pnr:1, di ambil kira dalam operasi penuangqn melibatkan pengaliran logam lebur
ke dalam rongga acuan, pemejalan dan penyejukan logam di dalam acuan, dan
pengaruh jenis bahan acuan. Berdasarkan pertimbangan ini untuk mereka
bentuk dan menjalankan proses penuangan logam:
(a) Describe in which part of the process the diagram shown below has
significance.
Huraikan bahagian mona dalam proses seperti rajah yang ditunjukkan
dibawah adalah penting.
(25 markslmarkah)
Describe the meaning of each line in the diagram in that process.
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(c) Describe the meaning of each line in the diagram in that process.
Huraikan maftsud setiap garisan pada gambdraiah dalam proses tersebut.
(25 markslmarkah)
Describe which part of the following figure belong to:






(ii) Solid-solution alloys and
Larutan-pepejal aloi dan
(iii) Stmcture obtained by using nucleating agents
























Describe and elaborate the processes involved
can, as illustrated in Figure 3.
Terangkan dan huraikan proses yang terlibat
seperti yang dituniukkan dalam Raiah 3-
IESA 224/31
in the manufacturing an aluminum






























(a) Elaborate, why the sequence of drilling, boring, and reaming a hole is
more accurate than just drilling and reaming it.
Huraikan, mengapa urutan penggerudian, penggerekan, dan melulas



























(b) A 0.5-in. diameter drill is used on a drill press operating at 200 rpm. If the
feed is 0.005 in./rev, what is the MRR? What is the MRR if the drill
diameter is tripled?
Sebuah gerudi 0.5-in garis pusat digunakan ke atas penekan gerudi pada
200rpm. Jika suapan sdalah 0.005 in/rev, apakah MRR? Apakah MRR
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CleJfirance or encl relief nnglc
Fiuure 6lRaiah 6
(a) What is rake angle? (make a sketch)
Apakah sudut sadak? (buatkan sebuah lukisan ringkas)
(b)
(30 markslmarhah)
Why is the rake angle of a tool important?




(c) Is the relief angle of a tool important? Why?







The following Figure shows a schematic illustration of friction forces, the roll
force (F), and the torque acting on strip surfaces of the flat-rolling process'
Gambarajah berikut menuniukkan ilustrasi berskema daya-daya geseran, daya
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(a) What ur" tturignifi"un"e of roll gap, neuffal point, and draft'
Apakah kepentingan beza gelek, titik neutral, dan altr bebas.
(25 marks/markah)
(b) Spreading in flat rolling increases with decreasing width-to-thickness ratio
of the entering material, decreasing friction, and decreasing ratio of the
roll radius to the strip thickness. Elaborate why these increases occur.
Penyebaran dalam penggelekan-rata bertambah dengan pengurangan
nisbah leb ar-kepada-tebal bahan kemasukan, mengurnngkan ges eran, dan
mengurangkan nisbah jejari gelek kepada tebal kepingan. Huraikan






Describe the factors that influence the roll force, F, in the above Figure 7.
Terangkanfaktor-fahor yang mempengaruhi daya gelek, F dalam rajah di
atas, Rajah 7.
(25 markslmarkah'1
The AISI 1020 carbon steel strip with 400 mm wide and 10 mm thick is
rolled to a thickness of 7 mm. The roll radius is 200 mm, and it rotates at
200 rpm. The roll force in flat rolling can be estimated from the formula F
: LwY^ur, where I is the roll-strip contact length, w is the width of the
strip, and %ug is the average true stress of the strip in the roll gap'
Kepingan keluli karbon AISI 1020 dengan lebar 400 mm dan tebal I0 mm
digelekkan kepada ketebalan 7 mm. Jejari gelek adalah 200 mm, dan ia
birputar pada 200 rpm. Daya gelek dalam penggelekan rata boleh di
anggarkan daripada formula F = LwYuu, , di mana L adalah gelek-
kepingan panjang yang berhubung, w adalah lebar kepingan, dan Y*r
adatah tegasan sebenar purata kepingan di dalam beza gelek'
(iii)
From the simple geometry, show that L: {R (ho' h)\''''
Daripada geometri mudah, tunjukkan L : {R ft, - h)}t".
Calculate the roll force needed.
Kirakan daya gelek yang diperlukan.
Calculate the torque needed. Note that the torque per roll is the
product of Fand a. (Use Figure 8 to read the true stress of 1020
steel.)
Kirakan tork yang diperlukan. Perhatikan bahawa tork per gelek
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6. A schematic illustration of a sand mold is shown in Figure 9'
Ilustrasi berskema sesebuah acuan pastr ditunjukkan dalam Raiah 9.








(a) What are the major types of sand molds? What are their characteristics?
Apakah jenis-jenis utama acuan pasir? Apakah ciri-cirinya?
(25 markslmarkah)


















(c) What is the difference between sand- and shell-mold casting?
Apakah perbezaan di antara penuangan pasir- dan acuan-kelompang?
(25 markslmarkah)
(d) Explain why processes such as sand, shell-mold, and plaster casting can
produce parts with gteater shape complexity than others such as
permanent-mold, die, and centrifugal casting.
Terangkan mengapakah proses-proses seperti pasir, acuan-kelompang,
dan penuangan plaster boleh menghasilkan bahagian-bahagian yang
berbentuk lebih besar dan komplelu berbanding lainJain proses seperti





1. In calculating the production cost, the following relationship can be used to
describe various elements contributing to machining economics:
Dalam pengiraan kos pengeluaran, hubungan dibawah boleh digunakan untuk
menerangkan pelbagai elemen yang menyumbangkan kepada ekonomi
pemesinan:
Cp: Cm + Cs +Cl + Ct
Where:
Di mana:
Cp : Total cost per piece
Jumlah kos bagi sekePing
Cm = Machining cost
Kos pemesinan
Cs : Set up cost
Kos membina
Cl : Loading cost
Kos pembebanan










Tm = Machining time
Masa pemesinan




Describe in your own words, with elaboration, which variables are attributed to:
Terangkan dengan ayat sendiri, dengan huraian, pembolehubah manakah yang
merujuk kepada:
(a) Machine related factors
Faktor-faktor yang berhubung dengan mesin
(50 marks/markah)
(b) Human related factors






Engineerin g Metrology and Instrumentation :
Kaj isukat Kej uruteraan dan Pengalatan :
(a) Describe the benefits of post-process and in-process inspection.
Teran gkan fa e da h-fa e dah p e meril<s aan p as c a-pr o s e s d an d a I am-pr o s es.
(15 marks /markah)
What are the two terms commonly used to describe the tlpe and quality of
a measuring instrument?
Apakah dua terma yang sering digunakan untuk menerangkanienis dan




Describe the implications of the term
elaborating the difference between the
processes.
Terangkan implikasi-implikasi terma
dengan menghuraikan perbezaan di
p ros es -pros es pembuat an.
(15 markslmarkah)
"precision" and "accufact'',
two terms in manufacturing
"kepersisan" dan "kejituan",
antara kedua-dua terma dalam
(15 markslmarkth)
Describe the methods of measurements and instrumentation used for
measuring angle of a work-piece / manufactured product.
Terangkan kaedah-kaedah pengukuran dan pengalatan yang digunakan
untuk mengukur sudut sesebuah hasil-kerja / produk pembuatan.
(15 markslmarkah)
(e) Describe the process and instruments to measure flatness.




(0 Describe the process and insffuments to measure roundness.







Make some simple sketches of various forming and cutting machine tools,
and integrate them with the various types of measuring equipments to
insure dimensional precision of the product.
Buatkan beberapa lukisan ringkas dan mudah, mengenai kepelbagaian
bentuk dan mesin alatan pemotong, dan satukannya dengan pelbagai
jenis alat pengukuran untuk memastikan kepersisan dimensi sesebuah
produk.
(35 marks/markah)
Out of the processes carried out on the product/ work-piece, select and
describe two processes of your choice, and elaborate how to insure their
dimensional precision.
(b)
Dari semua proses-proses yang dijalankan ke atas
pilih dan terangkan dua proses, dan huraikan
memqstikan kepersisan dimens[ tersebut.
(c) Give your comment on the possible difficulties involved.








10. Quality Assurance, Testing and Inspection
Jaminan Mutu, Pengujian dan Pemeril<saan
(a) Describe what is meant by quality assurance
Terangkan apakah yang dimaksudkan olehiaminan mutu
(20 marks/markah)
(b) Describe what is meant by qualiry control
Terangkan apakah yang dimaksudkan dengan kavvalan mutu
(20 markslmarkah'1
(c) Describe and elaborate one quality engineering philosophy
Te r an gkan d an hur a ikan s a tu fa I s afah kei uru t e r a an ku a I i t i
(25 markslmarkah)
(d) Describe method of variables and method of attribute in statistical quality
control
Terangkan kaedah pembolehubah dan kaedah rujukan dalam kawalan
kualiti berstatistik
(25 markslmarkah)
(e) Define reliability of a product





I l. Human Factors Engineering
Kej uru ter aan F ukt o r - F akto r Kem anus i aan
(a) What are the important feafures of a workstation, as far as the worker is
concerned
Apakah kepentingan ciri-ciri sesebuah stesen kerja, dengan
menimbangkan atau mengambil kira pekerja itu sendiri
(50 marks/n arkuh)
(b) Describe some safeguarding methods to prevent human operators of
machineries from exposure to danger or to prevent injuries
Terangkan beberapa kaedah kawalan keselamatan untuk mengelakkan





(a) What are the goals of automation
Ap akah ma t I am at -mat I am at p engautomat an
(50 markslmarkah)
(b) Describe some relevant features of industrial robots
Terangkan beberapa ciri berkaitan tentang robot industri
(50 markslmarkah)
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